It is widely recognized that the relationships between organizations and their IS departments are changing. This trend threatens to undermine the retention of IS workers and the productivity of IS operations. In the study reported here, we examine IS employees' motivation and intent to remain using structural equation modeling. A survey was conducted among existing IS employees and analyzed with LISREL VIII. Results showed that latent motivation has an impact on latent retention, with job satisfaction and perceptions of management on career development as indicator variables for the former, and burnout, loyalty, and turnover intent as indicator variables for the latter. Implications for management in developing strategies for the retention of IS employees are provided. #
Introduction
IS employees are in high demand. In a Delphi study in conjunction with the Society of Information Management, Brancheau [7] found that the issue of Recruiting and Developing IS Human Resources' was rated as the eighth most important. Frazee [19] reported that 47 percent of a group of 434 CEOs of fast growing companies felt that the lack of skilled and trained workers is a potential barrier to company growth. Coopers and Lybrand indicate that quali®ed programmers, systems and networking professionals, and skilled computer personnel are most dif®cult to ®nd. According to the U.S. Bureau of Labor Statistics, the demand for Information Systems (IS) workers will increase by 95,000 people per year between 1994 and the year 2005 [25] . In all, business will generate a demand for an additional 1.3 million IS workers, resulting in a change of US$ 500 billion a year in US business. The Information Technology Association of America (ITAA), a lobbying association that represents 11,000 organizations, updated their 1997 projected shortage of IS technologists from over 150,000±346,000 in 1998.
Shortage of IS programmers and analysts can cause important IS projects to be delayed. Sometimes they never become available or arrive too late, resulting in lost opportunities. At other times, projects are started, considerable energy is expended, but they are never ®nished because of lack of employee availability. Poor retention can be due to employee turnover, burnout, and lack of commitment. Turnover of employee should be well managed, because the people who leave may be among the best employees [37] . In other cases, even if the employees do not leave the lack of morale due to burnout or low commitment may mirror the problems caused by employee turnover [38] . Retaining a healthy team of committed and productive employees, therefore, is necessary to maintain a corporate strategic advantage.
Closely related to the issue of employee retention is their motivation. It is important to ensure employees work towards the goals of the organization. Three major theories are commonly used to explain this: (1) Maslow's Hierarchy of Needs Theory [36] , (2) Herzberg's Dual Factor Theory [18] and (3) Hackman± Oldham's Job Characteristic Theory [27] . These theories share the concept that the ful®llment of needs is central to motivating employees, with motivators that increase satisfaction needing to be part of the job. Motivators are often viewed from the vantage of being internal or external. Internal motivators are concerned with the intrinsic needs satisfying the individual. They address special needs of the individual, such as growth, social approval, security, etc. External motivators are concerned with environmental factors brought by the organization to the individual. They are often regarded as manipulative and include praise, communication, bene®ts, or money. Ginzberg and Baroudi [24] indicate that most studies of IS personnel have centered on external factors. In this study we focus on IS development personnel and their motivation as it relates to internal motivators.
One of the challenges faced by IS developers is the constant change in technology. This exposes them to considerable job stress and fear of obsolescence [2, 44] . On the one hand, they would like the company to adopt new technology so that they learn new skills. However, some have no desire or ability to keep up with technology. To motivate them, it is important that management help them with opportunities for career development. The motivation of the IS personnel to perform well is thus affected by their satisfaction with their job situation and the perception of the effectiveness of management policies on career development.
Past studies have addressed how job satisfaction [34] and perception of management policies on career development [21] are important motivators. In this study, we investigate how job satisfaction and perception of management policies act as observable measures for the latent construct of motivation to affect IS employee retention. We focus on the observable effects of retention: burnout, loyalty and turnover intention. We measure the turnover intent of existing employees in an organization rather than the actual turnover. We include both burnout and loyalty as elements of retention as they indicate the conditions of the retained employees. Loyalty is an antecedent of turnover intentions and turnover [9, 12] and burnout is correlated to intention to quit [55] . An employee suffering from burnout may cease to be productive [56] .
The purpose of this article is to investigate the underlying dimensions of the motivation and retention constructs. As motivation and retention are not directly observable, we employ maximum likelihood con®rmatory factor analysis to estimate and test measurement models incorporating indicator variables for these two latent constructs. Con®rmatory factor analysis is a technique commonly used for the analysis of latent variables, and has been applied to analyze complex IS constructs [10] . We perform con®rmatory factor analysis to investigate how job satisfaction, perception of management on career development, loyalty, burnout, and turnover intent, become indicator variables to the latent constructs of motivation and retention. We also examine the relationship between motivation and retention.
Latent motivation and its effect on retention
Motivation is an extremely important and complicated topic. It has been well studied, but strong disagreement persists. Three of the prominent theories on motivation are from Abraham Maslow [42] , Fredrick Herzberg, and Hackman±Oldman. Maslow's theory deals with the psychological aspects of motivation while Herzberg's theory is concerned with the actual instruments that can be used as incentives for employees. Maslow theorizes a ®ve level hierarchy of needs in an effort to explain motivators. He indicates that the lowest unmet need is the one that must be addressed to motivate an individual, and needs should be ful®lled in a hierarchical manner. His ®ve levels from lowest to highest are: physiological, safety, social, esteem, and self-actualization.
Herzberg, on the other hand, divides factors into two groups consisting of ®ve motivators and 11 hygienic factors. He argues that hygienic factors are a necessary but not suf®cient condition to motivate individual. He says that decreasing hygienic factors would lead to dissatisfaction, but once awarded, additional items lose their capability to motivate. An example may be health insurance; rather than being an employee bene®t, it has become a`given' expected term within the constraints of the job. He concludes that factors (motivators) that make people happy are related to what people did, and factors (hygiene) that make people unhappy are related to how they are treated. Employees may still have poor satisfaction with hygiene factors even when their career satisfaction is high [23] .
The Hackman±Oldham model identi®es ®ve core job dimensions: (1) Skill variety; (2) Task identity; (3) Task signi®cance; (4) Autonomy; (5) Feedback from the job. The model proposes that a high degree of satisfaction in these dimensions will lead to a healthy critical psychological state, which in turn will lead to more favorable personal and work outcomes.
Do IS and non-IS employees share the same motivating factors?
A debate that has continued within the IS literature: Are IS and non-IS employees different?' Ferratt and Short found that both could be motivated equally using the same underlying constructs [15] . Im and Hartland disputed their methodology while supporting their outcome [30] . They argued that Ferratt and Short failed to examine the key issues and should have examined some 93 additional hypotheses before attacking the question whether the means for the three groups were different between employees. Ferratt and Short responded by indicating that Im and Hartland failed to grasp the subtlety of the study [17] . Nevertheless, Ferratt and Short did admit that their sample was not random and limited to a specialized group of employees in selected insurance companies in the Midwestern United States: thus they are not representative of all industries [16] .
In contrast, other researchers found differences between IS and non-IS workers. Fitz-enz, using Herzberg's factors, surveyed over 1500 individuals and found a difference in the characteristics between the general public and programmers. Myers found that IS employees were distinct from the non-IS employee and there were signi®cant differences between them in the area of needs. Sutherland states that the skills and competence required of information analysis are quite different from those required for organizational learning and strategic management [52] .
Couger and Zawacki, applying Maslow's theory, showed that a person develops job satisfaction by comparing his or her situation with those of others in the same social group [11] . Using the Hackman± Oldham model, they surveyed the job perceptions of more than 6000 people from different professional areas and compared the data processors to the general public. They found that programmers found their work less meaningful and rated their jobs less favorably than other professionals. Their need to interact with others was almost insigni®cant. However, IS professionals displayed very high growth needs and were concerned about learning new technology.
Motivating factor: job satisfaction
Job satisfaction has traditionally been de®ned as a positive emotional state re¯ecting affective (fondness) attitude or response towards the job situation. It is an important motivator for employee performance; it is a causal antecedent to organizational commitment [39] , and negatively related to turnover [6, 54] and absenteeism [40] .
Previous research has found correlation in the range of 0.50 between job satisfaction and job involvement, job satisfaction and organizational commitment, or job involvement and organization commitment [8] . Poulin found that the organizational work environment had a signi®cant impact on social worker's overall job satisfaction. In addition, change in professional development opportunities was positively associated with increased job satisfaction [46, 47] .
Within the IS arena, satisfaction has been found to be related to turnover and performance [29] . Blankertz and Robinson [5] demonstrated that employees with high job satisfaction are highly motivated and have little desire to leave their jobs. Thus, job satisfaction is a key factor for employee motivation.
Motivating factor: perception of management on career development
Facteau et al. [14] found that support of subordinate, superior and top management is predictive of employee motivation. Babin and Boles [3] found that perceptions of supervisory support could increase satisfaction and motivation, reducing stress and improving job performance. Thus, management support has a signi®cant impact on employee motivation.
Crepeau et al. [13] studied the management issues among IS professionals via the Career Orientations Inventory. They noted that, because of changes in IS growth and promotions, there will be a greater focus on effective management of IS professionals. They stated that some IS career management strategies have been associated with problems, and have led to higher levels of employee burnout and turnover. Further they indicated that those vested in managing IS personnel recognize that more attention toward career development is needed. They concluded that management actions and style can play a key aspect relative to the motivation and retention of IS employees.
Griesser [26] investigated the motivational issues among IS professionals. He noted that IS employees are more resistant to changes than other professionals, and development professionals are concerned about their career development prospect. IS developers are faced with the constant change of technology. Some may fear obsolescence of their skills; others may be frustrated with constantly needing to learn new technology. To help employees overcome this fear, managers should introduce programs offering IS employees chances for career development. Employees' perception of management policies on career development has an important impact on their motivation.
The retention construct
Companies with better organization culture have better retention rates [51] . Mone says that as management shuf¯es the organization by reorganizing, downsizing, and eliminating layers of workforce, there is a direct impact on the employees of the organization. One of the dysfunctional consequences of downsizing is that survivors of the shrinkage get nervous, experiencing increased stress and job insecurity. Mone suggests that it is not always the poorest performers who leave; in fact it is often the highest performing workers who ®nd good alternatives and are the ®rst to leave. To improve retention, the company should adopt career development policies in alignment with the needs of the employees. This would motivate IS employees and overcome their job stress and fear of obsolescence.
Retention is really a construct and not just one variable. Researchers focus on different aspects. For example, Muhammad found that stressors, such as work overload and role ambiguity, might cause the employee to have low job satisfaction and motivation, subsequently resulting in low organizational commitment, burnout and high turnover [41] .
Thus we believe that retention can manifest itself in three ways:
1. The employee may decide that his or her needs can no longer be met by the organization and develop an intention to leave the firm or change career path; 2. The employee may develop an enhanced sense of loyalty and commitment to the organization; 3. The employee may be so stressed that he or she may turn into`burn-out' mode, when the employee ceases to contribute effectively to the organization.
Retention effects: turnover
Employee turnover is a critical problem for IS departments. The skills of their employees are hard to acquire and require substantial training. Staff experience is a necessity in maintaining work quality. Szajna [53] and Ravichandran [49] point out that 25 percent of the project failures can be attributed to programmer turnover. Indeed, turnover may lead to a loss of human resources weakening competitive positions.
While employees with low turnover tendency are characterized by high job satisfaction and job security perceptions [20] , employees with high turnover intent may be ®lled with frustration and may not concentrate on their jobs. We measure turnover intent of existing employees; this indicates the degree of contribution of the employees. Campion suggests that the measures should be viewed as lying on a continuum rather than on one of the two ends. Lower employee turnover intent may indicate better employee retention.
Retention effects: burnout
Burnout is related to turnover intent and is an indicator of the degree of employee contribution.
When the employee is no longer committed to the work environment but is only going through the motions of work mechanics there is extreme stress. An organizational culture that becomes too stressful, abusive, inconsistent with its employees' needs and desires may experience personnel burnout. Physical and emotional exhaustion may increase this risk, which may become debilitating, with depression, internal personal problems, and mental or physical illness.
Muhammad found that work stressors, such as work overhead, role ambiguity, con¯ict and resource inadequacy, were signi®cantly related to`burnout' symptoms in the form of psychosomatic health problems, when though the employee is not entertaining the concept of leaving, the organization is no longer getting proper bene®ts from the employee.
Burnout is a problem for IS employees. The pressure to keep up with the technology creates stress. The demands from the user communities also challenge the IS group, giving rise to more stress [22] . IS employees may ®nd themselves forced to perform well; otherwise projects are outsourced, with a cutback in the company's own IS department. Employees may misinterpret this change in personnel as a prelude to a reduction in workforce. This fear may render the employee insecure and stressed and may eventually lead to burnout.
Retention effects: loyalty
Loyalty loss is an antecedent of turnover intentions. Loyalty, or organizational commitment, has most commonly been studied as attitudinal or affective; it may be de®ned as a relative strength of individuals' identi®cation with the involvement in a particular organization.
Commitment has also been studied from a behavioral perspective, as proposed by Salancik [50] . Behavioral commitment is tied to some future outcome and de®ned in terms of the cost to leave the organization. Salancik's view is derived primarily from the commitment model of Kiesler [33] , where the focus is on behavior. Essential conditions are explicitness, revocability, volition and publicity. One example is employees' response to improve communication [43] and performance.
Methodology

Sample selection
After developing and piloting a questionnaire to investigate the latent constructs of motivation and retention, the modi®ed survey questionnaires were sent to individual groups of professionals in the US Midwest. The sample consisted of a diverse population of IS employees from all levels of organizations developing IS. These include organizations from aerospace, military, ®nance, insurance, manufacturing, accounting, publishing, government, utilities, education, healthcare, construction, transportation, entertainment, retail, software development, and data processing services. Due to the sensitive nature of the questions, all respondents were guaranteed anonymity, and no speci®c data that might identify the client was solicited. In all, slightly more than 300 questionnaires were distributed while 130 responses were returned. Twelve surveys were disquali®ed for lack of completeness leaving 118 usable for data analysis. Thus the response rate was 39 percent. This sample size of more than 100 was suf®cient for structural equation modeling with LISREL analysis, as noted by Jackson et. al. [31] `F F FHayduk [28] suggested that a sample size of 100 normally provides stable estimatesF F Fdetermining an adequate sample size depends on such factors as (1) the rank of the input matrix, and (2) the complexity of the hypothesized model. Boomsma cautioned that small samples potentially yield biased estimates of parameters and confidence intervals, and noted that samples of n100 are adequate when the model has a simple structure and large factor loadingsF F F'' The sample consisted of a diverse group of developers from different sizes of IS departments evenly distributed over ®ve categories (from under ®ve people to over 99 people), indicating that our sample is representative. About 35 percent worked in IS department of size under 14, 25 percent in departments of 15±49 people, 12.2 percent in departments of 50±99 people, and 25 percent in departments of over 99 people. More than 82 percent of the respondents were between 25 and 45 years old. Over 61 percent had 2±10 years of employment with their current organization. 61 percent of the respondents identi®ed their functional responsibility as System analyst, Programmer, or Project leader. Less than 22 percent of the respondents had less than 2 years IS experience while over 26 percent had more than 10 years experience. The respondents were distributed across a variety of different development platforms, 65 percent of the respondents had been college trained. A detailed analysis of our data indicated that 83 percent of the employees viewed technology as an aid. In addition, 45 percent of the respondents indicated they would work for less money to learn new technology. Their normal work activities were concentrated on new development, enhancements, and maintenance work. This is a group with a strong predisposition to introduction of new technologies for career development.
Research instrument
The survey instrument was created after conducting literature reviews and in depth interviews with several IS directors. The scales were patterned after existing instruments, speci®cally Porter's Organizational Commitment Questionnaire [39] , the Burnout questionnaire of Pines and Aronson [45] , Hackman and Oldham's satisfaction scale, and INFO World registration forms. In particular the`Intent to leave' scale is modeled following the scale of Igbaria and Larson [35] . Preliminary versions of this questionnaire were reviewed and discussed by peers and practitioners within the IS community.
The items in the questionnaire are given in Table 1 . The validity of the construct is established by conducting con®rmatory factor analysis (CFA) [1] . We This organization inspires the best in me in the way of job performance loy03 I am really glad that I work for this organization loy04 I would encourage a friend to work for my company Turnover Intent trn01 I am actively/passively looking for another job outside of my company's IS&T department trn02 I would consider leaving for a company that had excellent project management trn03 I would seriously consider leaving for even a slightly better position elsewhere trn04 I would seriously consider leaving my job for a position where I could earn more performed validity checks for all the scales along four major dimensions: content validity, convergent validity, discriminant validity, and criterion-related validity. Before conducting construct validity analysis, the scales were checked for unidimensionality and statistical reliability (Table 2) . Content validity refers to whether the scale representatively measures the concept it is intended to measure. Since we derived many of the items in our questionnaire through a comprehensive study of relevant literature and existing instruments, the content validity of our instrument was established.
Unidimensionality is a necessary condition for reliability analysis and construct validation. We demonstrate the unidimensionality of our constructs by specifying a measurement model for each construct and by examining how well the constituting items represent the same construct. A goodness of ®t index (GFI) of 0.90 or above suggests each of the constructs is unidimensional [32] . As shown in Table 3 , all the ®ve constructs have GFI ranging from 0.85 to 1.00.
Reliability refers to the degree of stability of the scale. It is demonstrated by checking the Cronbach's alpha for the items in each question and the correlation Convergent validity refers to the proximity of the results of different approaches to the same problem. This is examined by using the Bentler±Bonett normed ®t index (NFI) [4] . This is the ratio of the difference between the w 2 value of the null measurement model Discriminant validity of the scale refers to whether the item in one scale is distinguished from a construct of another scale. In order to establish discriminant validity, con®rmatory factor analysis was performed on a selected pair of scales, allowing for correlation between the two constructs. The analysis was rerun with the correlation between the two constructs ®xed at one. If the correlation is a free parameter and not this ®xed constant, the chi-square of the initial model (where correlation is free) should be much smaller than the latter model (where it is ®xed at one). In addition, the difference between the w 2 of these two models should be signi®cant when checked against the chi-square test statistic at p 0.01 with degrees of freedom equal to the difference in degrees of freedom between the two models. We performed the checks on every pair of the ®ve scales. Altogether a total of 10 discriminant validity checks were run. All of these tests showed chi-square differences statistically signi®cant at p 0.01. Fig. 1 shows the model relationships as well as the ®t measures for the model. The adequacy of the model was assessed using a number of ®t measures [48] . In using structural equation models for testing, the null hypothesis is set up in such a way that a prior one expects that the null not be rejected. The chi-square statistic tests the hypothesis that the proposed model has generated the observed data, and a smaller w 2 value indicates a better ®t. This means that when the chisquare values are statistically insigni®cant, the observed data can be closely patterned by the hypothesized model. However, due to sensitivity to sample size and departure from normality, the chi-squares are not good indicators of model ®t. Instead, the chisquares per degrees of freedom are assessed and a ratio of ®ve or less suggests a reasonable ®t. The ratio of 3.85 in Fig. 1 indicates a reasonable model ®t.
Results of analysis
Other measures of model ®t include goodness of ®t index (GFI) and normed ®t index (NFI). Both are always between zero and one, where one indicates a perfect ®t, and any value above 0.9 a good ®t. The model has a GFI of 0.94 and a NFI of 0.92, suggesting a good ®t. The adjusted goodness of ®t (AGFI) is 0.78, close to 0.8 and also shows a good ®t. Similarly, nonnormed ®t index (NNFI) and comparative ®t index (CFI) are two additional measures ranging from zero to one, with values close to or greater than 0.9 
Discussion and conclusions
In this study, we have investigated the relationship between IS employee motivation and IS employee retention using con®rmatory factor analysis, and explored how these two latent constructs are indicated by job satisfaction, perception of management on career development, loyalty, burnout, and turnover intent.
The results of the con®rmatory factor analysis shows that Job satisfaction and Perception of Management on Career Development are two important indicators for the Motivation construct, while loyalty, burnout and turnover intent are the indicators for the Retention construct. The results also show that the Motivation construct is highly correlated to the Retention construct.
One interesting observation was that while Burnout and Loyalty had high negative correlation (correlationÀ0.45), and Turnover Intent and Loyalty had high negative correlation (correlationÀ0.53), Turnover and Burnout did not have high correlation (correlation0.22).
In developing structural equation model analysis, inappropriate conclusions may be drawn if criteria are permitted to drive analysis and override theory. Thus, the measurement model that postulates the relationship between observed measures and their underlying constructs must be reliable and valid. To ensure the internal validity of our model constructs, we pilot tested questionnaires and conducted reliability analysis, convergent, and discriminant validity checks. Care was taken to obtain a suf®ciently large random sample to ensure normality of the research data and to reduce the effect of individual subject psychological bias.
We have found that job satisfaction is an important motivator. In addition, our results demonstrate the importance of perception of management policies on career development as a motivator affecting IS employee retention. Our results suggest that IS professionals are concerned about their career development prospect. Our sample consists of IS employees responsible for development, enhancement, and general support. Most of them consider career development a priority motivational tool. Once motivated, they would be devoted to their job and the company's retention rate would improve.
In addition, our results also provide additional insight on management strategy for IS managers. IS employees are interested in long-term security, good bene®ts and job protection. Proactive assignment by management of IS workers can increase employee loyalty, decrease employee dissatisfaction, absenteeism and turnover. To improve retention of IS employees, a company should adopt appropriate career development policies, such as arranging training workshops and seminars or offering incentives for learning new technology, in order to help employees overcome fear of obsolescence and motivate them to contribute to the organization.
